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Introduction

The purpose of this report is to document the findings of a study that was launched in an experi-
ment to determine if a set of Machine Learning weighting factors could be effectively generated
for two Distracted Driving (DD) categories: Code 2, Distracted by Use of a Communication De-
vice, and Code 3, Distracted Other Electronic Device. These two categories will generally be
considered together and referenced as DDED, Distracted Driving by means of an Electronic De-
vice. These devices will be referenced as eDevices.

This study served three purposes:
1. To determine an initial set of weighting factors that might be of use in subsequent Ma-
chine Learning exercised,
2. To generate, as a byproduct, those attribute values that are over-represented in DDED
crashes, and thus to provide insight into DDED crash countermeasures; and
3. To provide an estimate of the number and the actual crashes that could be inferred to
have been miss-coded leading to the possibility of correcting under-reporting of DDED
crashes.
The first two of these purposes will be accomplished simultaneously, since the weighting factors
will be determined by over-representations in several independent variables (or attributes) that
have been found to have significant over-representations. These attributes will be presented in
the next section, beginning with C010, the Rural/Urban indicator. That section will further pre-
sent a rationale for these over-representations based on the 2016-2020 data. The Odds Ratios
taken from identical IMPACT analyses will be used as the initial weighting factors for the ma-
chine learning process. However, only one year, 2019, was used in these analyses since a five-
year database would be impossible to handle with Excel.

These findings are augmented in the next section with a review and update of a previous study of

DD that was performed using 2012-2016, which is on SafeHomeAlabama.gov here:
http://www.safehomealabama.gov/wp-content/uploads/2018/12/Distracted-Driving-2012-6-Data-v06.pdf

All of these conclusions were checked and those still valid are included as originally stated.
Those that have changed are updated to provide the most recent findings.

The section after that, entitled Inference to Correct Under-Reporting, presents the technical de-
tails involve in transforming the data as processed above into a form that will support generating
these inferences. Finally, the IMPACT analyses themselves for the 2016-2020 time frame are
given in the final section.


http://www.safehomealabama.gov/wp-content/uploads/2018/12/Distracted-Driving-2012-6-Data-v06.pdf

Summary of Findings from Over-Representations in Recent Analysis

This section points out the over-representations that were found by the IMPACT analyses, and it
provides some rationale for these findings. All of the findings listed were over-represented as
determined by a statistically significant Odds Ratio. For this reason, they were chosen as good
seeds for weighting factors for an initial machine learning iteration.

C020 Distracted Driving — Test and Control Subsets

This presents the values for DD that were contained within the test and control subsets that the
IMPACTsS are comparing for other relevant attributes. It is presented first to provide an overall
perspective on the IMPACT comparisons that were made. The only DD attributes that were of
concern in this study were those within what we defined as DDED above (distractions from
phones or other electronic devices). Generally, these are considered to be the most significant of
the distractions as evidenced by laws that have been passed in many jurisdictions. We consider
them separate from all others because the countermeasures devised for them have little effect on
the other DD attributes. The findings will now be presented in terms of the crash attributes.

C010 Rural or Urban

DDED were over-represented in rural areas by a significant Odds Ratio of 1.285 above that ex-
pected when compared to all other crashes during the five year period from 2016-2020. We rea-
son that people are more inclined to (1) use their eDevices and (2) not pay as much attention to
the roadway in areas where the traffic is not as dense. Other factors below tend to confirm this
finding, which indicates that selective enforcement for DD should not be limited to urban areas.

C023 Manner of Crash

Three values of Manner of Crash were significantly over-represented in the DDED analysis
(Odds Ratio, Max Gain):

e Rear End Front to Rear (1.506, 2414.3) — it is reasonable to see that drivers who are dis-
tracted will have the tendency to run into others who are stopped (e.g., at a stop sign, a
traffic signal, or any other reason).

e Single Vehicle Crash All Types (1.203, 532.5) — distracted drivers frequently run of the
road and lose control, hitting whatever object is in their way.

e Head-On Front to Front (1.228, 64.7) — straying into the opposite lane would also be
common, leading to crashes that have the highest severity of any Manner of Crash.

C025 Crash Severity

The crash severity for DDEDs was not significantly different from non-DD crashes in the fatal
category. However, it was over-represented in all of the other injury severity categories, with



Suspected Minor Injury and Possible Injury both being statistically significant in their over-rep-
resentations. The conclusion to be drawn is that crashes caused by DD are generally more severe
than crashes in general. This occurs because the driver is not in a favorable position to take eva-
sive action to lessen the severity. The cause of the crash is generally the cause of the increased
severity, even though DDED crashes are not over-represented at higher speeds.

C121 CU Driver Condition

Three driver conditions were found to be significantly over-represented (Odds Ratio, Max Gain):

e Apparently Normal (1.128, 1387.9) — while this is probably not seen by many as being a
causal factor, it may reveal the tendency of those without any negative condition to go
ahead and use the eDevice. It correlates with slightly over 90% of the DDED crashes.

e Under the Influence of Alcohol/Drugs (1.467, 195.1) — on the other hand, it appears that
those who have been indulging in intoxicants are also over-represented, perhaps due to
their losing their best judgment impulses. We conclude that while other factors may
make drivers apprehensive to use eDevices, apparently the use of intoxicants is not want
of them.

e Emotional, Depresses/Angry/Disturbed (2.151, 47.1) — when such a person is on the
phone, the judgment needed to drive safely is consumed by their attention to their con-
versation. This was the most highly over-represented factor in terms of the Odds Ratio.
Fortunately, it only involved a limited number of drivers.

C129 CU Vehicle Maneuver

Movement essentially straight might be compared to no Apparently Normal above in that there
could be a reluctance to use an eDevice when other maneuver conditions are present. However,
most roadways do not remain straight for more than a few minutes before a curve must be nego-
tiated. So these two in combination account for over 82% of the DDED crashes.

C204 CU Sequence of Events #1

We saw above, with Manner of Crash, that 3,161 of these crashes were single vehicle (over the
2016-2020-time period). This attribute confirms that number with the collective sum of Ran-
Off-Road and Crossed Centerline.

C225 CU Vehicle Damage

Major and Disabled was the only value found to be over-represented in this attribute, indicating
that DDED crashes tend to have higher severities, which is consistent with our conclusions for
severity given above. Again, the reason for this is probably the inability of the distracted driver
to take actions to mitigate the crash (e.g., slamming on the brakes).



C227 CU Vehicle Towed

Vehicle towed because of its being disabled is significantly over-represented, consistent with the
findings immediately above.

C230 CU Areas Damaged

The three over-represented areas damaged will be useful for providing evidence that other
crashes not indicated to be DDED were in fact likely to have been in this category. The areas of
Head-On-Center (area 12), Totaled (area 16) and Right-Front Angle (area 1) will provide indica-
tors that the crash was likely to have been caused by DDED.

C233 CU Point of Initial Impact

Consistent with the above is the significant over-representation in Head-On-Center point of ini-
tial impact. While it is difficult to see how “Top” could be the initial point of impact, this does
indicate that the vehicle rolled over and it would correlate highly with the vehicle being totaled.

C403 CU Roadway Condition

It has been well established that wet conditions lead to fewer fatal crashes, and this has typically
been believed to be due to the reduction in speed in these situations. However, the reluctance to
use an electronic device could also be a major factor in fatality reduction in wet weather condi-
tions. There was a 71.8% reduction in the proportion of crashes as a result of wet weather.

C412 CU Trafficway Lanes

While it would seem that the fewer lanes on two-lane highways would have a deterrent effect on
the use of cell phones, the inability for the distracted driver (or others) to recover from erratic
driving seems to overcome this, resulting Two-Lane roads being the only ones with a significant
over-representation. Another factor might be the absence of a shoulder or a clear roadside to al-
low for recovery on rural (e.g., County) roads.



Summary of Findings from Over-Representations in the Previous Analysis

This section reviews the over-representations that were found by the previous IMPACT analyses
that were based on 2012-2016 data. These were in-depth analyses and we felt it was better the
update and summarize them in this report so that this information is available. Those cases
where there was a change indicated by the 2016-2020 data will be noted and the reason will be
provided as best it can be determined from recent studies. Otherwise, “No change” will be
noted. The ordering of the results will be as they appear in the original study.

C025 Crash Severity. No change, see above. — generally DDED crashes are more severe than
non-DDED crashes.

C129 CU Vehicle Maneuver. No change, see above — crashes were shown to be down in obvi-
ous un-safe situations, and up where the driver feels comfortable using the phone or other elec-
tronic device.

C224 CU Estimated Speed at Impact. Drivers who use DDED devices do not seem to visual-
ize speed as being as hazardous as curves or other roadway issues. This is especially true in the
71-85 MPH range, which we suspect would be caused by speeding on Interstate highways.

C122 CU Driver Officer Opinion Alcohol (Compare with C121 above in the previous section).
No change. It was confirmed that DDED drivers were more likely to be under the influence of
either alcohol or drugs (C123).

C121 CU Driver Condition (in this case Emotionally Distressed). No change, see above. The
Odds Ratio for the past study was over twice (2.7), and it was about the same in the current study
(2.2), showing that many emotionally distressed individuals have no aversion to using the phone
while driving.

C104 CU Left Scene. In both studies the DDED drivers had significantly fewer cases where
they left the scene. Perhaps they were too busy describing the crash to the person they had on
the phone.

C030 Weather. No change, see C403 Roadway Condition above. DDED occurs significantly
more in clear weather than it does in rainy weather.

C107 Driver Age. Recent studies confirmed that the most likely over-represented drivers are
those 17-20, and above the age of about 43, the over-representation becomes under-representa-
tion, and the older the driver is (above 43) the more under-represented.



C109 Driver Gender. Male drivers have become much more over-represented than found in the
previous study. The previous Odds Ratio was 1.022; it now is closer to 1.156. Both are signifi-
cant, and the second is clearly significantly higher than the previous number, which indicates the
trend of a greater proportion of male drivers engaging in DDED.

C110 CU Driver Residence Distance. Little change. The large majority (76%) are Less than
25 Miles from home, which probably reflects the overall traffic mix.

C001 County. No change. Counties with the largest cities tended to be at the bottom of the list
with fewer than expected DDED crashes.

C002 Rural or Urban. No change. The rural areas are over-represented, which further supports
the County conclusion given above.

C033 Locale. Little change. The largest number who put their DDEDs aside are in the Shop-

ping or Business districts. The highest recent over-representations are in Open Country, Resi-

dential and School areas (ordered by highest MaxGain first). School areas were not significant
in the earlier study.

C011 Highway Classification. No change. In order of worst first (by MaxGain), County, State,
and Federal. Interstate and Municipal roadways tend to have the lowest proportions of crashes.

C008 Time of Day. No change. Rush hours and all night-time (dark) hours are over-repre-
sented. These are times and conditions when DDED is particularly hazardous.

C006 Day of the Week. No change. Sunday is the most over-represented (significant), and Sat-
urday is slightly over-represented (not significantly). An analysis of time of day by day of the
week shows a very strong correlation with DUI (alcohol and/or drugs).

C023 Manner of Crash. No Change — see above. The three most over-represented are Rear
End, Single Vehicle and Head-On (front to front).

C017 First Harmful Event. No change. About 25% of DDED crashes are single vehicle.

C052 Number of Vehicles. Slight change. Significantly over-represented are single vehicle
(25%), 3 vehicles (7%) and 4 vehicles (1%). Two-vehicle crashes are no longer significantly
over-represented, but they account for 67% of all DDED crashes.

C208 CU Model Year. Change of necessity. Recent over-representations have been in the
2010 to 2014 model years.

C101 Causal Unit Type. Major Change in pickups. Pickups, that were significantly under-rep-
resented, moved up to third place in over-representation, behind Passenger Cars (54%), and
Sport Utility Vehicles (23%). Pickups had 18% of the DDED crashes.



Inferences to Correct Under-Reporting

This study was set in motion by an attempt to find weighting factors to be used in subsequent
machine learning with regard to DDED. It is the opinion of most traffic safety professionals that
the reporting of all DD is lower than reality because of difficulty officers have in validating that
DD has taken place.

The process used in creating the first step weighting factors was as follows:

1.

The IMPACTs summarized above and detailed below were performed in order to deter-
mine the attribute values that were over-represented in the DDED cases. Note that the
IMPACTS below were run for the entire most recent five-year period (2016-2020), while
the Odds Ratios used for the initial weights were obtained from the same analyses but
limited to one year, 2019.

A DataGen was performed on all of the 2019 data for the attributes given above. The cal-
endar year 2019 was chosen since it appeared to contain typical and timely results. The
integer option for DataGen was chosen so that the integer that relates to the specific code
was captured as opposed to the value label descriptors. This greatly facilitated the substi-
tution of the weighting factors.

The Odds Ratios seemed to be proportional to the over-representation for each of the at-
tribute values that were over-represented. Since each of these was represented by a
unique integer within its respective attribute, it was fairly simple to substitute the Odds
Ratio that represented the degree of over-representation for the integer that was created
by DataGen. We are referring to these numbers as “weighting factors” since their values
are generally proportional to the over-representations that they represent.

In order to get an indication of how any given crash corresponded to a DDED case, the
weighting factors were summed across the attributes for each of the crashes. This re-
sulted in a total indicator for each crash. The higher this sum of weighting factors for a
crash, the higher the crash was correlated to the over-represented DDED attributes. An
example of these weighting factors for a number of crashes can be seen within the Excel
sheet that will accompany this report.

The two charts below compare these totals as indicated:

e The first chart is for DDED crashes, depicting all 2,729 DDED crashes (2 = Dis-
tracted by Use of Electronic Communication; and 3 = Distracted by the Use of
Another Electronic Device).

e The second chart is for Non-DD crashes of any type, i.e., those coded as 9 (No
Distractions) by the recording officer. A sample of 3000 cases was selected at
random from the total of 83,580 such (Code 9) cases in order to make the two
charts comparable in number.

The differences between the two charts is obvious. They both have modes between 7.5
and 8.5. However, the DDED (first) chart clearly has more cases above the mode than
does the random sample, and the opposite is true of the Code 9 chart.






It is possible to infer that some of the cases that were coded as 9 (Not Distracted Driving) might
have been coded as a 2 or 3 if the officer had more complete information. This can be done by
recognizing that the crashes with the highest combined (total) weighting factors are those that are
most likely to be DDED. This is because the DDED attributes had the highest over-representa-
tions in those factors most correlated to DDED.

The attached Excel spreadsheet page presents the results of a sort on the sum of the weighting
factors with the highest at the top. Each line is a crash. The totals for each crash ranged from 0
to 16.109. Those retained in this spreadsheet are only those with totals above 15.000. This is a
small part of the sort of all 150,269 cases for 2019 (all crashes)

Of interest here are those crashes for which the DD attribute was marked to be 9 (Not Applicable
— Not Distracted). The following is a high-level explanation for the columns in this spreadsheet:

A — the crash identifier number (not used in this study).

B — Value assigned to C020 (Distracted Driving). Potential values are to the right of the listing.
All DD crashes (i.e., B column = 2 or 3 were removed prior to sorting.

C-N — Integer value of each respective attribute replaced by its Odd’s Ratio = weighting factor.
C-N corresponds to Rural/Urban, Manner of Crash, etc. as given below and in Findings.

N&O — the sum of all of the weights for the crash; N and O are identical columns.

Thus, what we have is the actual code for DD that was assigned to these crashes. These may in-
clude DD codes other than 2 or 3. The interpretation of each is given to the right of the listing.
The 9 values are of most interest because they are the ones that the reporting officer marked as
not being any type of DD.

The 9’s are marked with a yellow background, and 85 of them were found in this group of 129
crashes that had the highest sum of weighting factors (all 15 or greater). While this might seem
like a large number having the highest correlations with DDED crashes that we so marked, it
amounts to only 3.11% of those for which a 2 or 3 was assigned. We believe that this is a fairly
conservative number of false negatives in that none of the lower-summed crashes were even con-
sidered. While some of the 9’s in the 15+ category might well not be false negatives, for sure
some of those in the 15- category would also be suspect. We feel that confining the estimate to
just those crashes that exhibited all of the DDED over-representations is a good compromise that
accounts for all possibilities.



IMPACT Displays

C020 Distracted Driving — Test (called Subset) and Control Subset (called Other)

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs, Not Distracted by C... — O X
ﬂ File  Dashboard  Filters  Analysis Impact Locations Jools Window Help - 5 X
2016-2020 Alabama Integrated Crash Data ~ Distracted by Comm or Electronic Device ~ 157 i 1/ 172016 12/31/2020
Order: | Max Gain | | Descending ~ || [ Suppress Zero-Valued Rows Significance: |Over Representation ~ | Threshold: | 2.0 5
020: E Distracted D g Opinio Subset Subset Cther Cither COdds Max Gain C010: Rural or Urban
Frequency  Percent Frequency ~ Percent Ratio C020: E Distracted Driving Qpinion
3 Distracted by Passenger 0 0.00 6009 0.83 0.000 0.000 | | C023: E Manner of Crash
Distracted by Use of Electron... 9774 71.88 0 0.00 0.000 5774000 | | ©121- CU Driver Condition
C129: CU Vehicle Maneuvers
Distracted by Use of Cther E... 3823 2812 0 0.00 0.000 3823.000
= by Use il C204: E CU Sequence of Events #1
Distracted by Fallen Object 0 0.00 3356 046 0.000 0.000 | | co26: CU Vehicle Damage
Fatigued/Asleep 0 0.00 15939 220 0.000 0.000 | | ©227: CU Vehicle Towed
Distracted by Insect/Reptie 0 0.00 605 0.08 0.000 0.000 | | C230: CU Areas Damaged #1
Other Distraction Inside the V.. 0 000 24222 334 0.000 0.000 | | ©233: CU Point of Initial Impact
- - - C403: CU Roadway Condition
Other Distraction Outside the ... 0 0.00 2201 30 0.000 0.000 C412: CU Trafficway Lanes
Not Applicable (Mot Distracted) 0 0.00 405681 55.90 0.000 0.000
Unknown 0 0.00 246191 3392 0.000 0.000
Record from Paper System 0 0.00 1680 023 0.000 0.000 [ ] Sort by Sum of Max Gain
0 0o & [] Display Filter Nar
2016-2020 Alabama Integrated Crash Data
C020: E Distracted Driving Opinion
100-
2
c
g 50 -
g
Lt '
0 : . - . s | B | —
Distracted by Distracted by Distracted by COther Distraction Uniknown
Use of Electronic Fallen Object Insect/Reptile Dutside the Vehicle
Comm unication Device
C020: E Distracted Driving Opinion

This chart is for all crashes in 2016-2020. It is given to demonstrate the data on DDED over this
five-year period. It is important to realize that the IMPACTs that were summarized in the
spreadsheets and used for (1) the Summary of Findings and (2) the Inference Regarding Under
Reporting were obtained strictly from the 2019 calendar year.

All of the IMPACT analyses below were from the 2016-2020 data. It was felt that these five
years of data would provide more accurate results than just one year.
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C010 Rural or Urban

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *

! File  Dashboard  Filters  Analysis  Impact  Locations - 8 X

Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device

Order: | Max Gain ~ | | Descending ~ || [] Suppress Zerc-Valued Rows

C010: Rural or Urban| Subset Subset Other Other Odds
i Frequency Percent Frequency Percent Ratio

3579 2926 171372 2277 1.285° 282939
93618 7074 581244 7233 0.916° -832.939

C
C020: E Distracted Driving Opinion
C023: E Manner of Crash

CA21- CLI Driver Condition
Sort by Sum of Max Gain

0 0o | & ﬂl [ Display Filter Nar

2016-2020 Alabama Integrated Crash Data
C010: Rural or Urban

Max Gain

100
&
s 50
@
=

{].

I
Rural Urban
C010: Rural or Urban
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C023 Manner of Crash

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *

ﬂ File  Dashboard  Filters  Analysis  Impact  Locations - 8 X

Tools  Window  Help

12/31/2020

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device

Significance: lm Threshald: | 2 =

Subsst  Subset Other Other Cdds Max Gain | | G010: Rural or Urban
Frequency — Percent Frequency  Percent Ratio C020: E Distracted Driving Opinion
Rear End front to rear) 7188 52.86 264233 3511 1.506" pIAP Rl | CO23: E Manner of
Single Viehicle Crash (al types) 3161 2325 145490 1933 1203 532531 gi; gﬂ E”:_e: C;”d‘“"”
Head-On frort to frort orly) 43 256 15682 208 1228 saed | | o Cues'ecqienir;e;:;; 1
Sideswipe - Opposite Direction 243 183 13665 182 1.009 2124 ©226: CU Vehicle Damage
Record from Paper System 0 0.00 1680 0.2 0.000 0.000 | | C227: CU Vehicle Towed
Non-Callision 3 028 5242 0.70 0.401° 56,704 | | C230: CU Areas Damaged #1
Causal Veh Backing: Rearto... 12 0.09 4611 061 0.144 71304 | | G233 CU Point of Initial Impact
C403: CU Roadway Condition
Unknown 1 0.08 5338 071 0114 85433 | | 490 CU Traffcway Lanes
Angle Oncoming frontal) 218 1.60 18000 235 0.670% -107.154
Angle ffront to side) Opposite ... 216 159 22080 253 0.541* -182.504
Angle front to side) Same Dir... 184 135 20377 271 0500 -184.137
Causal Veh Backing: Rearto... 41 0.30 13545 185 0.163° -210.953
Other 131 096 12981 252 0382 211917
Side Impact (30 degrees) 746 549 63366 9.08 0.604° 489122
Sideswipe - Same Direction 571 4320 69691 926 0.454° -688.060
Side Impact (angled) 433 355 65234 867 0410° $95.538 | [ 5ort by Sum of Max Gain
0 0o [sr & | [] Display Filter Mar

2016-2020 Alabama Integrated Crash Data
'C023: E Manner of Crash

Fraquency

20

Record from Paper System Angle (front to side) Opposite Direction Sideswipe - Same Direction
C023: E Manner of Crash
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C025 Crash Severity

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *

! File  Dashboard  Filters  Analysis  Impact  Locations

Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device

Order: | Natural Order ~ | Descending | [ Suppress Zerc-Valued Rows

C€025: Crash Severity Subset Subset Other Other Odds Max Gain
Frequency Percent Frequency Percent Ratio
Fatal Injury 69 051 4343 058 0.878 -9.552
Suspected Serious Injury 455 335 23545 318 1.052 22402
Suspected Minor Injury 1457 11.01 57766 768 1434 453.381
Possible Injury 1459 1073 69860 928 1.156° 196.887
Property Damage Only 9876 7263 576431 76.59 0.948° -537.986
Unknown 241 177 20266 269 0.658° -125132 [] Sort by Sum of Max Gain
0 0o & | [¥] Display Filter Mar

2016-2020 Alabama Integrated Crash Data - Filter = Distracted by Comm or Electronic Device vs. Mot Distracted by Comm or Electronic Device
C025: Crash Seventy

100-
&
s 5D
€T
b

{].

Fatal Injury

Possible Injury

Serim:s Injury Minar Injury

C025: Crash Severity
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C121 CU Driver Condition

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *
- F X

Tools

ﬂ File  Dashboard  Filters  Analysis  Impact  Locations Window

Help

12/31/2020

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device

Significance: lm Threshald: | 2 =

Subset Subset Other Other  Cdds Max _ || CO10:Rural or Urban
Frequency Percent  Frequency Percent  Ratio Gain C020: E Distracted Driving Opinion
Apparently Mormal 12206 90.16 598042 7991 1128°| 1387.924 | | C023: E Manner of Crash
E Under the Influence of Alcohol/Drugs 613 453 23106 309 1467 19507 CU Driver Condition
C129: CU Vehicle Maneuvers
E Emotional (Depressed,Angry/Disturbed a3 065 2262 0.30 2151 47.086
) C204: E CU Sequence of Events #1
P Apparertly Asleep” 0 0.00 15 0.00 0.000 0.000 | | coo6: CU Vehicle Damage
P Fatigued” 0 0.00 7 0.00 0.000 0.000 | | C227: CU Vehicle Towed
E Physical Impaiment 30 0.2 1907 0.25 0.570 4493 | | ©230: CU Areas Damaged #1
Other 12 0.09 1494 0.20 0444 15023 C233: CU Point of Initial Impact
- - C403: CU Roadway Condition
CUis Not a Vehicle 18 013 2170 0.29 0.459 21250 | | &41- CU Trafficway Lanes
liness 12 0.09 2930 039 0.226 -40.996
E Asleep/Fainted,/Fatigued 45 034 11886 159 0214 -1689238
CUis Unknown a8 065 28759 184 0.169° | 432178
Unknown 425 314 75840 10,13 0310 | 946755 | [ Sort by Sum of Max Gain
0 0o [sr & | [] Display Filter Mar

2016-2020 Alabama Integrated Crash Data
C121: CU Driver Condition

100
g
S 50
=
w

0.

CUis Nt a Wehicle.

a5 H
2 ¥ E
E3 z
:f H =
. 2
E=k-]

E AsleepdFaint ed/Fatigued

C121: CU Driver Condition
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C129 CU Vehicle Maneuver

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *
- F X

ﬂ File  Dashboard  Filters  Analysis  Impact  Locations

Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Blectronic Device 12/31/2020

Significance: lm Threshald: | 2 =

Subset  Subsst Cther Other Odds Max C010: Rural or Urban
Frequency  Percent Frequency  Percent Ratio Gain C020: E Distracted Driving Opinion
Movement Essertially Straight 10457 76.95 379324 50.54 1523 3589173 | | C023: E Manner of Crash
E Negotiating a Curve 793 584 34118 455 1284 175.279 | | C121: CU Driver Condition
CU Vehicle Maneuvers
E Stopped for SignsSignal 64 047 2886 0.38 1.225 11.748
oppedior ign/iona C204: E CU Sequence of Events #1
Stopped in Traffic 56 041 2723 036 1.136 6699 | | £226: CU Vehicle Damage
Legally Parked 2 0.m 542 0.07 0.204 -7.813 | | C227: CU Vehicle Towed
llegally Parked 9 0.07 1045 0.14 0.476 9,920 | | ©230: CU Areas Damaged #1
E Leaving Main Road 17 0.27 2633 0.35 0.774 -10.78p | | G233 CU Point of Initial Impact
- - C403: CU Roadway Condition
Clis Not a Vehicle 13 013 2170 0.2% 0.458 -21.289 C412: CU Trafficway Lanes
Making U-Tum 46 0.34 4184 0.56 0.607 -29.753
Cther 52 0.38 6902 0.92 0.416* -72.564
Slowing/Stopping 638 506 42654 hES 0.850" -84 554
E Overtaking/Passing 41 0.30 8360 111 0.271* -110.361
Unknown 18 013 13477 1.80 0.074 -226.007
E Entering Main Road a5 063 15181 256 0.245* -262.280
Tuming Right 253 1.86 37763 5.03 0.370° -430.716
CUis Unknown a8 0.65 28759 383 0.169* -432 634
Backing 129 0.95 34758 463 0.205* -500.309
E Changing Lanes 247 1.32 43316 877 0.315* -537.255
Tuming Left 508 372 85521 11.33 0327 | 1042395 | [ 5ort by Sum of Max Gain
0 0o & | [] Display Filter Mar
2016-2020 Alabama Integrated Crash Data
C1258: CU Vehicle Maneuvers
100-
&
5
3 50—
o
[
0 [ T T - .
P Change Lanes Left* P Bic with Traffic in Road Illegally Parked ClUis Unknown
£125: CU Vehicle Maneuvers
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C204 CU Sequence of Events #1

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *

ﬂ File  Dashboard  Filters  Analysis  Impact  Locations - 8 X

Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Blectronic Device 12/31/2020

Significance: lm Threshald: | 2 =

C204: ECU Sequence of Events #1 Subset Subset Other Other Odds Max - | | C010: Rural or Urban
" Frequency  Percent Frequency  Percent Ratio Gain C020: E Distracted Driving Opinion
Ran Off Road Right 1829 13.45 52323 595 1935 383,716 C023: E Manner of Crash
Crossed Centerline 537 395 17428 232 1.706" 222140 C121: CU Driver Condition

C129: CU Vehicle Maneuvers

Ran Off Road Left 714 525 28801 383 1372 193.672 C204: E CU Sequence of Ev

Evasive Action (Swerve/Bra... 742 546 33335 509 1.01 45355 C226: CU Vehicle Damage

Ran Cff Road Straight 125 0.92 4476 0.59 1.546° 44135 C227: CU Vehicle Towed

Colision with Mailbox 13 024 1088 0.14 1679 13.344 ©230: CU Areas Damaged #1

Collision with Uity Pole 52 038 2177 0.29 1322 12670 C233: CU Paint of Initial Impact
C403: CU Roadway Condition

Collision with Sign Post 25 018 10697 0.15 1.261 5181 C412: CU Trafficway Lanes

Colligion with Ditch 43 032 2120 0.28 1123 4659

Collision with Mon-Motorist: ... 16 012 635 0.08 1.386 4456

Collision with Light Pole {No... 1 0.08 413 0.05 1474 3539

Collision with Culvert Headwall 7 0.05 230 0.03 1,685 2.845

Collision with Guardrail End 5 0.07 353 0.05 141 2623

Crossed Median 23 017 1133 0.15 1124 251

Colligion with Bridge Support... 3 0.02 30 0.0 2076 1.555

Colligion with Work Zone/M... 7 0.05 309 0.04 1.254 1418

Colligion with Curb/lsland/R... 43 0.35 2596 0.4 1.023 1.100

Collision with Light Pole (Bre... 7 0.05 342 0.05 1133 0.821

Collision with Impact Attenua... 1 om 14 0.00 35954 0.747 w | [ Sort by Sum of Max Gain

0 0o & | [] Display Filter Mar

2016-2020 Alabama Integrated Crash Data
C204: E CU Sequence of Events #1

Frequency

20-

| |
Collision with Cable Barrier Non-Contact Viehicle
C204: E CU Sequence of Events #1
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C225 CU Vehicle Damage

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *
- F X

! File  Dashboard  Filters  Analysis  Impact Locations Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device

Significance: lm Threshald: | 2 =

Subset Subset Other Other Odds Max Gain ~ C010: Rural or Urban A
Frequency — Percent Frequency  Percent Ratio C020: E Distracted Driving Opinion
Major and Disabled 6686 49.17 253831 3373 1.458° 2099.934 | | ©023: E Manner of Crash
CUis Not a Vehicle 13 0.13 2170 0.29 0.459 -21.206 | | ©121: CU Driver Condition
_ - C129: CU Vehicle Maneuvers
Major Not Disabled 1454 10.69 32053 10.90 0.981 28484 || S0 Sequence of Events #1
Not Applicable 10 0.07 2487 033 0.223 3493 | | CU Vi Damage
None Visible 543 399 37448 498 0.803 -133.588 | | ©227: CU Vehicle Towed
CUis Unknown a8 065 28759 38 0.169" 431600 | | ©230: CU Areas Damaged #1
E Minor 4606 3388 295048 3921 0.864° 724750 | | ©233CU Point of Initial Impact
C403: CU Roadway Condition
Unknown 192 141 50775 675 0209 725372 [ Sort by Sum of Max Gain
D (s | & ﬂ | [ Display Filter Nar

2016-2020 Alabama Integrated Crash Data
C226: CU Vehicle Damage

3

Fraquency

8

| | | | | | |
Mzjor and CUis Nt Major Mot Mot Applicable None Visible CU is Unknown E Minor Undcrown

Disabled = Viehiclke Disabled

C226: CU Vehicle Damage
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C227 CU Vehicle Towed

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *

! File  Dashboard  Filters  Analysis  Impact  Locations

Tools  Window  Help

- F X

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device

Significance: ,W‘ Threshald: | 2 =

Subset Subset Cther Cther Odds Max Gain ~ C010: Rural or Urban A
Frequency — Percent Frequency  Percent Ratio C020: E Distracted Driving Opinion
E Vehicle Towed - Disabling ... : 6714 4338 253541 3369 1.486" 2133.443 | | C023: E Manner of Crash
CUis Not a Vehicle 13 0.13 2197 0.29 0.453 -21692 | | ©121: CU Driver Condition
C129: CU Vehicle Maneuvers
E Vehicle Towed - Other Rea... 469 345 28636 3480 0907 48347
o Jow =rhea C204: E CU Sequence of Events #1
Unknown 32 0.24 5963 0.91 0.258" 92088 | | £226: CU Vehicle Damage
Nat Applicable 152 112 15230 20 0.550° 12423 | | AR
CUis Unknawn 38 0.65 28732 382 0.170° -431.081 | | ©230: CU Areas Damaged #1
™32 ] Daint Af Initial lvanaet
Vehicle Not Towed 5124 4504 416553 5535 0.814° -1401.579 | [] Sort by Sum of Max Gain
0 0 [er & | [] Display Filter Nar

2016-2020 Alabama Integrated Crash Data
C227: CU Vehicle Towed
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g A
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g
w 2{]
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E Vehicle CUis Mot E Vehicle Towed Unknown Mot Applicable CU is Unknown
Towed - a Vehicke - Other Reasong

Disabling Damags

C227: CU Vehicle Towed
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C230 CU Areas Damaged

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *
- F X

Tools  Window

ﬂ File  Dashboard  Filters  Analysis  Impact  Locations Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device 12/31/2020

Order: | Max Gain « | | Descending w Suppress Zero-Valued Rows Significance: |Over Representation | Threshold: = 2 =
C230: CU Areas Damaged i1 Subset Subsst Other Other Qdds Max Gain  + C010: Rural or Urban
o Frequency ~ Percent Frequency  Percent Ratio C020: E Distracted Driving Opinion
Area 12 - Head On Center 5363 3944 2311726 3079 1.281° 1176.564 | | C023: EManner of Crash
Area 16 - Totaled 1888 13.89 50300 201 1733 798,601 | | C121-CU Driver Condition
- R C129: CU Vehicle Maneuvers
Area 1- Right Front Angle 3745 2757 178979 2378 1.155 515.508 C204: E CU Sequence of Events #1
Area 13- Top 9 0.07 952 013 0523 -8.139 - CU Vehicle Damage
Area 14 - Undercamiage 28 021 2516 0.33 0.6168" -17.455 1 CU Vehicle Towed
Clis Not a Vehicle 18 013 2170 0.29 0.455 -21.204 , !
Area 9- Broadside Left 141 104 9729 129 0802 34767 | | €233 CU Point of Initial Impact
" C403: CU Roadway Condition
E Area 10 272 200 15020 253 0.792 -71.621 C412: CU Trafficway Lanes
Area 3 - Broadside Right 77 0.57 8754 1.16 0.487* -81.153
Ehead 14 0.85 12305 163 0.544* -101.306
Area 15 - Mtachment 25 0.18 7876 1.05 0.176* -117.250
E Area 4 20 0.55 11973 1.59 0.370° -136.308
E Area 2 133 0.98 14953 199 0.492* -137.146
Area 11 - Left Front Angle 741 545 43208 6.54 0.834° -148.007
Area 7 - Left Rear Angle 2438 1.82 22510 2599 0610° -158.673
Area 5 - Right Rear Angle 95 0.70 15592 207 0337 -186.630
Not Applicable 304 224 36425 484 0.462° -354. 066
CUis Unknown a8 0.65 28759 382 0.169* -431.569
Area 6 - Rear End Center 217 1.60 38611 513 0.311° -480.559 | [ ] Sort by Sum of Max Gain
E] e | & ﬁ [] Display Filter Nar
2016-2020 Alabama Integrated Crash Data
C230: CU Areas Damaged #1
40.
g
o
% 20-
-
{].
Area 14 - Undercarriage E Area 8 Area 7 - Left Rear Angle
C230: CU Areas Damaged #1
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C233 CU Point of Initial Impact

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *

ﬂ File  Dashboard  Filters  Analysis  Impact  Locations - 8 X

Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Blectronic Device 12/31/2020

Significance: lm Threshald: | 2 =

Subset Subset Other Other Odds Max Gain ~ C0710: Rural or Urban
Frequency  Percent Frequency  Percent Ratio C020: E Distracted Driving Opinion
Area 12 - Head On Center 10183 74.89 405101 53.83 1.351° 2864317 | | C023: E Manner of Crash
Area 13- Top 57 0.42 2478 0.33 1273 12232 | | ©121: CU Driver Condition
_ C129: CU Vehicle Maneuvers
Area 14 - Undercamiage 95 073 hh43 074 0.538 -1.232 C204: E CU Sequence of Events #1
CU s Not & Vehicle 18 0.13 2170 029 0.459 21204 | | co26: CU Vehicle Damage
Area 9 - Broadside Left 130 0.96 11092 147 0.649° -70.3%2 | | ©227: CU Vehicle Towed
E Area 10 157 145 15082 2.00 0723 75476 | | ©230: CU Areas Damaged #1
£ frea 8 a7 064 10048 113 0479 94 494 CU Point of Initial Impact
C403: CU Roadway Condition
Area 15 - Attachment 33 024 2136 1.08 0.225* -113.988 C412: CU Trafficway Lanes
EArea d 105 077 12415 165 0.468* -115.366
Area 3 - Broadside Right 138 1.01 14385 1.91 0.531* -121.884
Mot Applicable 60 0.44 10128 1.35 0.328* -122 576
E Area 2 154 113 15560 207 0.548* -127.112
Area 7 - Left Rear Angle 79 0.58 12215 162 0.358* -141.752
Area 11 - Left Front Angle 248 624 56002 744 0.838° -163.750
Area 5 - Right Rear Angle 95 0.70 14330 1.90 0.367 -163.830
Area 1 - Right Front Angle 239 654 58624 779 0.839° -170.120
CUis Unknown a8 0.65 28759 382 0.169° -431.569
Unknown 137 1.01 33267 442 0.228* 464 12
Area 6 - Rear End Center 200 147 37194 454 0.298* -471.958 | [ Sort by Sum of Max Gain
D (o | & ,5'? Display Filter Nar
2016-2020 Alabama Integrated Crash Data - Filter = Distracted by Comm or Electronic Device vs. Mot Distracted by Comm or Electronic Device
£233: CU Point of Initial Impact
100-
&
Z =
o
i
{].
Area 9 - Broadside Left Area 3 - Broadside Right Area 5 - Right Rear Angle
C233: CU Point of Initial Impact
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C403 CU Roadway Condition

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *
- F X

ﬂ File  Dashboard  Filters  Analysis  Impact Locations Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device 12/31/2020

Significance: ,W‘ Threshald: | 2 =

Subset Subset Other Other Odds Max Gain ~ C0710: Rural or Urban
Frequency  Percent Frequency  Percent Ratio C020: E Distracted Driving Opinion
11633 86.00 564906 75.08 1.148° 1487.229 | | C023: EManner of Crash
Muddy SandDit/Gravel 7 0.05 367 0.05 1.056 0370 | | C121- CU Driver Condition
C129: CU Vehicle Maneuvers
E Slush 1 0.m 169 0.02 0.328 -2.053
- C204: E CU Sequence of Events #1
E Water Buildup 2 0.01 676 0.09 0.164 10213 | | £996: CU Vehicle Damage
Unknown 2 0.m 285 0z 0125 -13.383 | | C227: CU Vehicle Towed
lce 3 0.02 2067 027 0.080 34343 | | C230: CU Areas Damaged #1
Nat A 124 099 25836 343 0287 232761 C233: CU Point of Initial Impact
- U Roadway Condition
CUis Unknown a3 065 23759 382 0.169" -431.5659 C412: CU Trafficway Lanes
Wet 1667 12.26 128428 17.06 0718 -653.221 | [ Sort by Sum of Max Gain
D I8 | & ﬁ Display Filter Nar

2016-2020 Alabama Integrated Crash Data - Filter = Distracted by Comm or Electronic Device va. Mot Distracted by Comm or Electronic Device
C403: CU Roadway Condition

100-
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s 50
a
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E Slush
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Mot Applicatie—
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Muddy Sand/Dirt Gravel —
EWater Buildup—

C403: CU Roadway Condition
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C412 CU Trafficway Lanes

B CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Distracted by Comm or Electronic Device vs. Not Distracted by C... - O *

File Dashboard  Filters Analysis |mpact Locations - 8 X
B pa

Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Distracted by Comm or Electronic Device

Order: | Max Gain « | | Descending ~ || [] Suppress Zerc-Valued Rows Significance: |Over Representation | Threshold: = 2 =

Subset Subset Cther Cther Odds Max Gain ~ C010: Rural or Urban
Frequency ~ Percent Frequency  Percent Ratio C020: E Distracted Driving Opinion
7072 5201 324629 4313 1206 1207.143 | | C023: E Manner of Crash
Four Lanes 3934 28.93 213070 28.31 1022 84,610 | | ©121: CU Driver Condition
N C129: CU Vehicle Maneuvers
One Lane 229 168 16099 214 0.787 51850 | | Coa Ecu P ———
Three Lanes 598 440 36944 491 0.896 69442 | | 0996 CU Vehicle Damage
Five Lanes 413 304 27420 364 0.834" -82.378 | | C227: CU Vehicle Towed
Six Lanes or More 1094 8.05 75273 10.00 0.804" -265.906 | | ©230: CU Areas Damaged #1
) C233: CU Point of Initial Impact
Nat Applicable (Parking Lot 163 1.24 30422 404 0307 -380.614
& : C403: CU Roadway Condition
CUis Unknown 38 065 28759 382 0.163° 431569 | | . "

[ ] Sort by Sum of Max Gain
0 O & & [] Display Filter Nar

2016-2020 Alabama Integrated Crash Data - Filter = Distracted by Comm or Electronic Device vs. Mot Distracted by Comm or Electronic Device

C412: CU Trafficway Lanes

Fraquency

| | | | |
Four Lanes Threslares FiveLanss Not Applicable CU is Unknown
{Parking Lot}

C412: CU Trafficway Lanes
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